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ABSTRACT 

Voice communications between KSC test personnel and 
the spacecraft were monitored during the Apollo 13 launch count- 
down. The communications facilities supported the prelaunch 
mission requirements satisfactorily. Voice signals from the 
spacecraft were observed to be occasionally distorted on 01s 
channel 214 when it was patched to the VHF ground receiver out- 
put. There were also a few instances of low voice signal levels 
when Houston Flight was transmitting to the spacecraft. It is 
proposed that communications interface problems such as these 
could be resolved by a small intercenter technical committee. 
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J. T. Raleigh 

MEMORANDUM FOR FILE 

1.0 INTRODUCTION 

Voice communications between the Apollo 13 crewmen, 
key test personnel at KSC and flight control personnel at MCC 
were monitored from the back up crew communications checks at 
T-gh:4Sm until loss of signal at the Canary Islands MSFN Station 
(T + 24 minutes - Ground Elapsed Time). The KSC Operational 
Intercom System (01s) supported the prelaunch activities with- 
out notable incident. There were a few technical and/or proced- 
ural communications problems primarily related to low level 
voice signals from MCC and distorted VHF down-voice from the 
spacecraft as observed on 01s channel 214. These problems 
were similar to those nzted during t h e  Ap11o 13 CECT arid those 
reported by local KSC personnel during the Flight Readiness Test. 
These anomalies, however, were never serious enough to disrupt 
communications or to delay the countdown. Section 2.0 of this 
memorandum lists the significant observations, and Section 3.0 
discusses the air-to-ground voice communications configuration 
and offers possible explanations of the observed items along 
with considerations to improve the communications problems. 

2.0 OBSERVATIONS 

Observations reported herein were made on circuits 
monitored by L. A. Ferrara in the back up Firing Room (#2) of 
Launch Complex 39 and J. T. Raleigh in the North American Rock- 
well Communications Laboratory (MOLC) in the Manned Spacecraft 
Operations Building. 

Times quoted are local KSC time (EST) 

Back-up Crew Comm Checks 

Fri. 4/10/70 GMIL (MSFN Ground Station at Merritt Island) 
1846 reports receiving noisy data from spacecraft. 
(T-9 : 14) They were informed that the Mobile Service 

Structure was still moving. 
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1854 

1857 

LMP r e p o r t e d  he had t o  i n c r e a s e  h i s  VHF AM r a d i o  
i n  t h e  s p a c e c r a f t  t o  f u l l  volume i n  o r d e r  t o  
h e a r  t h e  count.  

CDR sounded d i s t o r t e d  w i t h  background n o i s e  on 
VHF as hea rd  on channel  2 1 4 .  LMP w a s  a1s.o 
s l i g h t l y  d i s t o r t e d .  The same VHF s i g n a l  as 
heard  on monitor speake r s  from s e p a r a t e  wide- 
bandpass t e l eme t ry  receivers i n  MOLC sounded 
loud and c l e a r  w i thou t  t h e  d i s t o r t i o n  as heard 
a t  LC 39 on ch. 2 1 4 .  

S a t .  4 /11/70  Launch count  
1058 G M I L  i nqu i r ed  about  t h e  up l i n k  vo ice  q u a l i t y  on 

VHF and USB a s  heard  i n  MOLC - MOLC responded 
U / L  voice w a s  good q u a l i t y .  

1130 

1 1 4 2  

1 1 4 7  

1148 

1151 

1152 

1153 

VHF s i g n a l  s t r e n g t h  v a r i a t i o n s  on 296.8 MHz 
r e p o r t e d  by MOLC on channel  213. 

Random n o i s e  r e p o r t e d  by MOLC modulating t h e  
296.8 mHz VHF up l ink  about  1 0 % .  G M I L  s t a t e d  
t h e  n o i s e  w a s  probably coming from A/G Long 
L i i i e s  C i r c u i t  to Bol;st=r;  wk.,i& csnnectez 
t o  VHF t r a n s m i t t e r  a t  G M I L .  ( G M I L  enabled 
VHF c o n s t a n t  key a t  1 1 1 0 . )  

S p a c e c r a f t  crew had t o  i n c r e a s e  volume on VHF 
t o  g e t  loud'and c lear  s i g n a l .  MSTC made no 
comment on t h i s .  

MOLC r epor t ed  on channel 213 t h a t  t h e r e  w a s  low 
S-Band up l i n k  modulation leve l  on t h e  s i g n a l  
from G M I L .  

MOLC r epor t ed  on channel  2 1 3  t h a t  t h e  f i r s t  VHF 
up l ink  r a d i o  check w a s  n o t  VHF o n l y ,  it w a s  
s imultaneous (simo) VHF and USB. 

Houston F l i g h t  r e p o r t s  h e  h e a r s  t h e  s p a c e c r a f t  
loud and c l e a r .  The c r e w  r e p o r t e d  they  heard 
Houston low b u t  s a t i s f a c t o r y .  MSTC d i d  n o t  
comment on t h e  n e t  about  t h e  l o w  level .  

MOLC r epor t ed  t o  G M I L  t h a t  t hey  t r a n s m i t t e d  
s a t i s f a c t o r i l y  i n  t h e  SIMO mode b u t  t h a t  USB 
w a s  of lower t h a n  normal leve l .  
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1155 

1333 

1352 

1 4 0 0  

1413 

Houston F l i g h t  sounded l o w  i n  l e v e l  on channel  
2 1 4 .  MCC w a s  n o t  immediately aware of  t h e  com- 
mand problem wi th  ABORT B LAMP. (The a b o r t  
command w a s  not  r ece ived  i n  t h e  s p a c e c r a f t  t h e  
f i r s t  t i m e  and had t o  be r e t r a n s m i t t e d . )  MSTC 
appa ren t ly  r e so lved  t h e  problem wi th  o f f - n e t  
te lephone  conve r sa t ions .  

VHF Uplink (296.8) s i g n a l  r e p o r t e d  va ry ing  + 3 dB 
by MOLC. MCRF r e p o r t e d  s i g n a l  s t e a d y .  Problem 
w a s  b e l i e v e d  caused by m u l t i p a t h  c o n d i t i o n  due t o  
Swing Arm-9 p o s i t i o n  which w a s  n o t  brought  t o  f u l l  
r e t rac t  u n t i l  1 4 0 6 .  

HFLT w a s  very l o w  l e v e l  du r ing  t h e  T-20m azimuth 
update  v e r i f i c a t i o n .  MSTC t o l d  HFLT he was low 
and subsequent ly  t h e  s i g n a l  l e v e l  on ch.  2 1 4  
improved s l i g h t l y .  

LMP sounded d i s t o r t e d  on VHF as heard  on channel  
2 1 4  du r ing  t h e  T-15 minute c o m m  check. 

L i f t -o f f -vo ice  communications as heard  a t  LCC-39 
on GOSS Conference (Channel 125) w a s  cont inuous  
and o f  good q u a l i t y .  There seemed t o  be an  occa- 
s i o n a l  beginning of  word s y l l a b l e  c l i p p i n g  from 
CAP COMM i n  Houston a l though t h e  c r e w  i n  t h e i r  
p o s t  f l i g h t  d e b r i e f i n g  d e c l a r e d  launch communi- 
ca t ions  were good and CDR Love11 s t a t e d  they  
w e r e  b e t t e r  than  du r ing  Apollo 8 .  1 

Figure  2 i s  a f u n c t i o n a l  block diagram of t h e  v o i c e  
s i g n a l  pa th  from MCC t o  t h e  s p a c e c r a f t  a t  t h e  launch pad. I t  can 
be  seen  t h a t  normal KSC o r i g i n a t e d  o p e r a t i o n a l  t r a f f i c  on channel  
214  w i l l  g i v e  a c e r t a i n  level s i g n a l  t o  modulate t h e  GMIL t r a n s -  
m i t t e r s  and it i s  used t o  se t  t h e  volume thumbwheels i n  t h e  space-  
c r a f t  f o r  a comfortable  l i s t e n i n g  l e v e l .  When Houston F l i g h t  
t r a n s m i t s  on A/G Long L ines ,  i f  h i s  s i g n a l  l e v e l  i s  n o t  n e a r l y  
e q u a l  t o  t h a t  of  t h e  p rev ious ly  a d j u s t e d  KSC t r a f f i c ,  t h e  space- 
c r a f t  must r e a d j u s t  t h e i r  volume. Likewise v a r i a t i o n s  i n  t h e  
s i g n a l  l e v e l  of t h e  GOSS Conference - N e t  1 (when it i s  connected 
a f t e r  t o w e r  c l e a r )  p a t h  from Houston may necessitate changes i n  
volume s e t t i n g s  i n  t h e  s p a c e c r a f t .  I n  a worse case c o n s i d e r a t i o n ,  
i f  t h e  s p a c e c r a f t  sets t h e  volume l e v e l s  p rope r  f o r  KSC o r i g i n a t e d  

1. Apollo 1 3  Technica l  C r e w  Debr ie f ing ,  A p r i l  2 4 ,  1 9 7 0 ,  Manned 
Space C r a f t  C e n t e r ,  Houston, Texas ( C ) .  
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communications, it i s  p o s s i b l e  t h a t  t h e  s p a c e c r a f t  may n o t  hear 
t h e  l o w  level s i g n a l s  from Houston. This  i s  p a r t i c u l a r l y  haz- 
ardous du r ing  t h e  launch phase when t h e  s p a c e c r a f t  volume s e t t i n g s  
are d i f f i c u l t  i f  n o t  impossible  t o  a d j u s t  from a l l  p o s i t i o n s .  

3.0 APOLLO PRE-LAUNCH AIR-TO-GROUND VOICE COMMUNICATIONS 

CONFIGURATION. 

Two communications problems worthy of n o t e  w e r e  observed 
d u r i n g  t h e  p r e p a r a t i o n s  f o r  t h e  launch of Apollo 13: 

(1) Occas iona l ly  d i s t o r t e d  VHF v o i c e  from t h e  s p a c e c r a f t  
as heard  on 01s channel 2 1 4 .  I t  occurred  i n  va ry ing  
degrees  du r ing  FRT, CDDT and launch.  

( 2 )  Low l e v e l  voice s i g n a l s  from MCC, r e q u i r i n g  an i n c r e a s e  
i n  t h e  p rev ious ly  s e t  volume c o n t r o l s  i n  t h e  s p a c e c r a f t  
so t h e  c r e w  could hea r  s a t i s f a c t o r i l y .  

F igu re  1 is a f u n c t i o n a l  block diagram of t h e  s p a c e c r a f t -  
to-ground s t a t i o n  v o i c e  r e c e i v e r  c o n f i g u r a t i o n s .  The o c c a s i o n a l  
d i s t o r t i o n  of VHF v o i c e  w a s  only heard on 01s channel  2 1 4 .  O t h e r  
channel  2 1 4  t r a f f i c  socnded n o r m a l .  S-Rand s p a c e c r a f t  voice nn 
channel  212  w a s  n o t  observed t o  be d i s t o r t e d ,  no r  w a s  any d i s t o r -  
t i o n  observed on either l i n k  (VHF or USB) a t  t h e  o u t p u t  of inde-  
pendent  r e c e i v e r s  a t  t h e  MOLC monitor ing s t a t i o n .  T h e  d i s t o r t i o n  
would s e e m  t o  be l o c a l i z e d  a t  t h e  VHF r ece ive r /As t ro  comm v o i c e  
channel  i n t e r f a c e  a t  GMIL.  While t h e  d i s t o r t i o n  w a s  n o t  a s  t r o u b l e -  
some nor  c o n s i s t e n t  as t h a t  which w a s  exper ienced  du r ing  Apollo 7 ,  
c e r t a i n  s imilar i t ies  t o  Apollo 7 ' s  VHF d i s t o r t i o n  problems w e r e  
observed .  T h i s  t ype  of  problem may be a p p r o p r i a t e l y  handled by 
a s m a l l  i n t e r c e n t e r  i n t e r f a c e  committee because they  invo lve  a r e a s  
of t e c h n i c a l  r e s p o n s i b i l i t y  t h a t  may be o v e r l a n i n g .  

LAF 20 34-JTR-p j r 

Attachment 

F i g u r e s  1 & 2 
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